Impact of DUSP1 on the apoptotic potential of deoxynivalenol in the epithelial cell line HepG2.
The trichothecene deoxynivalenol (DON) is the most common mycotoxin contaminant of cereal-based food products. Several studies revealed DON as a potent inducer of the three major mitogen-activated protein kinases (MAPKs). Until now, little is known about the role of negative regulators of MAPK pathway in the cellular response to DON. In this report we evaluated, for the first time, the impact of mitogen-activated protein kinase phosphatases (MKPs), particularly dual specific phosphatase 1 (DUSP1), on the toxic potential of DON in the epithelial cell line HepG2. Our results indicate that both low and high concentrations of DON trigger a strong and sustained DUSP1 mRNA and protein expression, mediated by the sustained activation of MEK/ERK pathway. Furthermore, the expression of DUSP1 protein correlates with the inactivation of JNK1/2, whereas a sustained activation of p38 and ERK1/2 was observed in the presence of DON. In contrast, treatment of DUSP1 knock-down cells with DON triggers a prolonged activation of JNK1/2, which leads to the induction of apoptosis. Taken together, we propose DUSP1 as a novel target gene of DON, which is essential for the prevention of DON induced apoptosis in the epithelial cell line HepG2.